In situ effect of CPP-ACP chewing gum upon erosive enamel loss Casein phosphopeptide-amorphous calcium phosphate (CPP-ACP) is able to increase salivary calcium and phosphate levels at an acidic pH. Previous studies demonstrated that a CPP-ACP chewing gum was able to enhance the re-hardening of erosion lesions, but could not diminish enamel hardness 
Introduction
Tooth wear is a progressive and multifactorial process in which erosion, attrition, and abrasion may synergistically act 25 . Although there is no consensus on the diagnostic criteria that differentiates these lesions it has been considered that erosion is the largest contributing factor to the tooth wear in childhood and adolescence 4 . The term erosive tooth wear refers to chemical-mechanical processes in which abrasive forces removes the softened layer attacked by nonbacterial acids, causing tooth hard substance loss 12 . However, tooth hard tissue loss can also occur of prolonged repeated erosive challenges 12 .
Adequate preventive measures will often decrease the erosion progression and reduce the need for immediate restorations 11 . The control of dental erosion requires a combination of strategies that includes the reduction on the frequency of erosive challenges and the enhancement of salivary defenses 12 . The latter can be achieved, among other ways, by the use of chewing gum 22 applications, in high-concentration, acidic formulations been described to yield positive results in erosive treatment 8 .
Based on CPP-ACP promising results for subsurface carious lesions treatment 9, 14 , some studies have been conducted to test this agent against dental erosion when added to pastes or mousses 16, 19, 30 , sports drinks 18 or soft drinks 6, 13 , and contained in chewing gum 1, 10, 17 . However, there is no consensus regarding the effectiveness of CPP-ACP on dental erosion and its mechanism of action in relation to erosion is not fully understood
30
.
At an acidic pH, amorphous calcium phosphate (ACP) will separate from casein phosphopeptide (CPP), thereby increasing salivary calcium and phosphate levels. The localized increase of calcium and phosphate degree of saturation will promote carious lesion remineralization by the diffusion of the higher concentration gradient to the lowest 21 .
the in situ use of chewing gum with CPP-ACP was able to enhance the rehardening of erosion lesions 1, 17 .
Additionally, the increase of salivary calcium and phosphate levels by CPP-ACP at acidic pH might also inhibit demineralization 20 . Recently, an in situ study showed that the use of chewing gum immediately before a short erosive demineralization was able to diminish enamel hardness loss, however, the presence of CPP-ACP in the chewing gum could not enhance this protective effect 10 . 
Experimental design
The experimental design is illustrated in Figure   1 . The study was conducted with a single-blind and After the erosive challenge, intraoral devices were washed in tap water and reinserted into the oral cavity.
Then, for GI (Sugar free chewing gum with CPP-ACP)
and GII (Conventional sugar free chewing gum), the volunteers chewed one unit of the respective gum for 30 minutes. After this time, the chewing gum was discarded, and the appliance was worn for at least 2 hours before its removal for another immersion in erosive beverage or for eating.
Volunteers were instructed to use the intraoral palatal device continuously (20 h/day) except during meals (four meals daily of 1 hour each). In the periods of range of use, the appliances were kept in a plastic box, wrapped in gauze moistened in water supply (Bauru, São Paulo, Brazil -0.7 ppm F).
Final prolife evaluation and enamel loss measurement 
Results
All eight volunteers completed the in situ protocol and no side effects were reported. Table 1 .
One of these therapies is the use of CPP-ACP.
Promising results were obtained from studies that evaluated the CPP-ACP remineralizing capacity on eroded lesions 1, 16, 17, 19 . On the other hand, other studies have found some limitation in the effect of CPP-ACP when the product was applied before the initial acid Groups whose means are followed by distinct letters differ were similar to the present study, reinforcing the theses that CPP-ACP is not able to protect enamel against erosion. In contrast, de Oliveira, et al. 15 (2017), using similar in situ protocol, showed that the same commercial CPP-ACP chewing gum resulted in lesser enamel loss compared with regular chewing gum when enamel blocks were subjected to erosion.
On the other hand, when erosion was associated to abrasion, the gums showed statistically similar behavior. Therefore, in a more realistic condition, in which erosive enamel wear is enhanced by oral mechanical forces, CPP-ACP shows limited effect. Since in the present study there was no apparatus on the palatal appliance to hinder the forces of the tongue 7, 27 , it is speculated that erosion was associated to tongue abrasion and the addition of CPP-ACP was not able to enhance the protection promoted by a conventional chewing gum use, similarly to the results of Oliveira, et al. 15 (2017).
Based on the results of the present study, the inclusion of CPP-ACP in a chewing gum was not able to enhance the protective effect of the use of a conventional chewing gum against erosive enamel loss. The null hypothesis was accepted. Therefore, to date, there is no evidence that chewing gum containing CPP-ACP should be used to prevent the development or progression of erosive enamel loss.
